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Chapter 3:
Patterns, Relations, 

Equations and Predictions

• Describing Patterns
• Solving Equations (algebra)
• y = mx + b
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Section 3.1 - 
Describing Patterns
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• Definitions
• Real numbers (R):  ALL numbers; rational & irrational
• Irrational numbers (Q):  

-they cannot be written as a fraction
-non-repeating decimal
-non-terminating decimal
-Examples:  0.2163875943....  and π 

• Rational numbers (Q):  
-a number that can be written as a fraction
-Any number that is not an irrational number
-Examples:  -2.34, 3.456, 6.323 232 32...
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Definitions continued...
• Integers (I):  

-Positive and negative whole numbers
-NO decimals
-Examples:  -400, +8, 0, 29, -49578

• Whole numbers (W):
-all of the positive integers and zero
-Examples:  0, 1, 2, 3, 4, etc.
-NO decimals

• Natural numbers (N):
-all of the positive integers
-DOES NOT include zero (only difference from whole numbers)
-Examples:  1, 2, 3, 4, etc.
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Using the previous definitions, determine if the following 
statements are sometimes true, always true, or never 

true.  Justify your choices.

A)  All whole numbers are integers

B)  All integers are whole numbers

C)  If a number is an integer then it is also a rational number.

D)  If a number is a rational number then it is also an integer.

E)  There is a number which is both rational and irrational.
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Copy and complete the table:
For each of the following numbers in the table, put an "x" in each category 
that the number belongs to.  It may only belong in one, but could also 
belong to 5 out of the 6 categories.  The first one is done for you.
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Please double check your answers to make sure that you marked the 
appropriate boxes.
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• We need to know what these signs mean?

Set Notation:

• We need to know what number type we are dealing with?

Ι < > ≤ ≥ ε

suc
h th

at -
->

less t
han 

-->

gre
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-->
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han 
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 -->
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 -->

Natural Number = N Rational Numbers = Q
Whole Numbers = W Irrational Numbers = Q
Integer = I Real Numbers = R

• Example:

{ x / x ≤ 5, x ε I }
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What if we were to graph this on a number line?

Ask Yourself:
• What set of numbers am I dealing with?
• What is the sign?:  am I going right or left?
• Dots or a line?: Dots Lines

Integers Real
Natural Irrational
Whole Rational

• Solid or open dots?: Solid Open
   - most of the time       - Only use with real 

  numbers  

{ x / x ≤ 5, x ε I }
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Example #2:

Example #3:

{ x / x > 3, x ε R }

{ x / x < 2, x ε W }
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Class work / Homework:

Copy and Complete the following: 
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Answers:

a)  {x / x < 3, x ε I}

b)  {x / x < 3, x ε R}

c)  {x / x ≥ 2, x ε N}

g)  {x / x < 4, x ε W}
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Warm Up:
1.  State what type of number system each of the following sets of 
numbers would fall under:

a) {-2, -1, 0, 3, 5, 7}  
b) {-4.5, -2, -0.5, 0, 0.5, 6}
c) {0, 2, 4, 6, 8}
d) {2, 4, 6, 8, 10, 12}  
e) {1/2, 1/4, 0.75}
f) {π, √2 , 5.482957271615303846202784}

2. Graph the following on a number line:

a) {x / x ≤ 5, x ε I} b) {x / x < 2, x ε W}

c) {x / x ≤ 3, x ε N} d) {x / x < 2, x ε N}
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Modeling:
• a technique of producing a mathematical description or model 
that can be used to solve a practical problem
• modeling can be done through the use of: 
1.  Equations

Example:  y = 2x

2. Table of values
Example: 

3. Ordered Pairs
Example:   (0, 0) (1, 2) (2, 4) (3, 6)

4.  Graphing
Example:  

X      Y

0   1   2   3   4   5   6   7   8   9   10   

6

5

4

3

2

1
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Graphing Review:

Graph the following: y = 2x - 1   x,y ε R

1.  Table of Values:

X Y
-2
-1
0
1
2

2.  Graph the co-ordinates:
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Domain & Range:
Domain - set of all possible x values 

Range - set of all possible y values 

• When writing domain and range in set notation they should be 
written in order of smallest to largest. Numbers should not be 
repeated.
What is the domain for the following ordered pairs? What is the range?

(2,1) (3,4) (5,6) (8,9) (10,11)
Domain =

Range = 



Attachments

Domain, Range, Continuous & Discrete worksheet #2.doc


Section 3.1 Worksheet #2– Domain, Range, Continuous & Discrete


1.  List the domain and range in set notation for each of the following sets of ordered pairs.


a) {(2,1) , (-1, 3) , (4, 2) , (3,-2)}

b) {(0,2) , (-1,-1) , (3,2) , (2,3)}


c) {(4,1) , (1,3) , (-2,3) , (3,-2)}


d) {(0,0) , (1,1) , (2,2) , (3,3)}


2.  List the domain and range in set notation for the table of values.

[image: image1.png]





3. List the domain and range in set notation for each of the following graphs.


a) 



b)



c) 
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4.  Graph the following equations by creating a table of values.  Determine if the data is either discrete or continuous.

a) x + y = 4

x , y ε N

b) x + y = 3

x , y ε I


c) x + y = 2

x , y ε R

d) x – y = 2

x , y ε R
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